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UNITS:

RA: time units
Dec: degrees

CAREFUL:

1 hr = 60 min
1 min = 60 sec

1° = 60’
1’ = 60”




In the sky . ..
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So. .now it’s on a chart, now what?

* “Starhopping”
e Setting circles
* Go-to technology



Starhopping . ..
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Setting Circles

\ \ \
\ |

“Hour Angle” = Sidereal
time — Right Ascension
of object
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Or. .. Offset from a bright star

. o a Tarazeda.
Altair: 19h 52m +09°+ "®
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M11: 18h52m -06° °



“Go-to” & “push-to” telescopes




Star brightnesses — “magnitude”







Star brightnesses — “magnitude”

0 = Vega (standard candle)
1 =30 1%t mag stars

2 = Big Dipper stars -26 =5un
4-5 = unaided eye limit (city) 12~ Full Moon

_ ded e -4 = Venus (brightest
6 = unaided eye limit slanet)

(country) -1.5 = Sirius (brightest
13 = limit with 6" telescope  star)

14 = Pluto

23 = limit of 200” telescope

28 = limit of HST



Photoelectric Photometry




For example. ...

Look up

Astronomers have discovered the largest known comet, and it's coming to a sky near you in
2031. That gives you plenty of time to track down a good telescope — you'll need it to spot

this roaming celestial body.

Comet Bernardinelli-Bernstein, named for the astronomers who found it, is about a thousand
times more massive than other comets and between 62 and 124 miles (100 and 200

kilometers) across.

The unusual comet has been making its way toward our sun for millions of years. It likely
came from the Oort Cloud, the birthplace of icy, ancient comets and a place more distant
from the sun than anything in our solar system. Just imagine what scientists will learn as they

observe it for years to come.

Current magnitude: 20.3
Max magnitude: ~17
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0le class SC

D , : |
. Pa’ ‘ed with galaxy NGC

MA&D
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GC... . Op. ~17%°012™ -30°07 10’
chart 22 m, 6.6

NGC 6266. High concentration of stars; large, very
bright, and very well resolved. Waves of starlight
seem to ripple out from the ruddy nucleus
(O’Meara). Per NGC, a (!) remarkable object.
Extends 60 ly; distance 22,000 ly; S-S class 4.

Mé63

Gx OVn £M3R158™ 8342900 123" 7€
chart 7 m, 8.6 p.a.105°

NGC 5055, the Sunflower Galaxy. Very bright and
large; very small, bright nucleus. Extends 80,000 ly;
distance 24 million ly; Hubble class Sb. A star 1s

located at one end.

Name

Location (RA & Dec)
Apparent Size
Apparent Magnitude
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DISTANCE!



Distance units

o “Astronomical Units” — good for solar system.
Average Earth/Sun distance (93,000,000 miles)

* “Light Year” — good for star distances. Distance
light travels in a year at 186,000 mps . . .about
6,000,000,000,000 miles!

* “Kiloparsecs” — good for galaxy distances. 1 kpc
is 3260 light years.



“Astronomical Units”

Mercury = 0.38
Venus = 0.72
Earth=1.0
Mars = 1.5
Jupiter =5.2
Saturn =9.5
Uranus = 19.2
Neptune = 30.1

e Pluto =40
e Arrokoth =44.6
e Eris=68




“Brightest” stars?

PROPER DIST APP ABS
NAME ly) |[MAG |MAG
Sirius 8.6 |-146 [1.43
Canopus 1309|072 [-5.60
Rigil Kentaurus | |4.36 -0.01 |4.34
A |

Rigil Kentaurus  |4.36 1.33 5.68
B

Arcturus _ 37 -0.04 -0.30
Vega 25 0.03 [0.60
Capella 43 008 |[-0.51
Rigel 860  |0.12  [-7.0
Procyon [115 o34 [26
Achemnar 140 0.46 -2.70
Hadar 392 |0.61  [-4.81
Betelgeuse 5710 |07 |55
Altair 67 o717 |22
Acrux A 325 1.3 -3.9
Acrux B 325 |18 |34
Aldebaran 67 0.85 [-0.70
Antares sso  Jo96 [-5.7




sky is a “time machi
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Supernova
1987A




Distance pyramid

galaxy clusters
(1019 ly)
nearby galaxies
(107 ly)
?‘v‘”‘k"v / \‘.'\."(’] f(‘.
(10° ly)
nearby stars
solar system
(1074 ly)
white dwarf
supernovae

venus

Sun

€Cr————

radar ranging = e L] e o] period

surlace temperature (K)

parallax
main-sequence Tully-Fisher
fitting relation

Cepheids
distant
standards




Parallax (with your thumb)




Parallax with the stars

« Background Stars *

\/

Foreground Star *







Cepheid Variables

Brightness variation of 5-Cephe

HV1 Cepheld Varlable in M3I 3.6 - 4.3 Magnitude
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Henrietta Leavitt




Farther out? We make assumptions:

* Radar/planetary motions........ 40 AU
e Parallax . ........... ... ... .... 300 ly

 Main Sequence Fitting.......... 300 kly
* Cepheid Variables............. 23 Mly
e O&Bstars................... 32 Mly
e Supernova (M=-19)........... 650 Mly

* Brightest galaxyincluster........ 10 Gly
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